Cardiac electrographic and morphological changes following status epilepticus: effect of clonidine.
Status epilepticus has been increasingly associated with cardiac injury in both clinical and animal studies. Our group has previously shown that excitotoxic seizure induction results in the formation of ischaemic myocardial infarcts and loss of cardiac haemodynamic function. We hypothesised that attenuation of cardiac sympathetic/parasympathetic balance with a central presynaptic α₂ agonist, clonidine, can reduce the development of interictal ECG and ventricular morphological changes resulting from kainic acid (KA; 10mg/kg) induced status epilepticus in a conscious rat model. Using simultaneous ECG and electrocorticogram (ECoG) radiotelemetry, animals were randomised into saline controls, saline-pretreated KA and clonidine (100 μg/kg, b.i.d.)-pretreated KA groups. Baseline ECG, ECoG and behavioural score recordings were acquired in conscious animals for 2h post-KA administration. Bradycardia and low level seizure activity occurred immediately following KA administration. As seizure activity (ECoG spiking and high level seizure behavioural scoring) progressively increased, tachycardia developed. Both QTc prolongation and T wave amplitude were transiently but significantly increased. Clonidine treatment attenuated seizure activity, increased the latency to onset of seizure behaviour and reduced seizure-induced changes in heart rate, QTc interval, and T wave amplitude. Histological examination of the ventricular myocardium revealed hypercontraction band necrosis, inflammatory cell infiltration, and oedema at 48 h post-KA. In contrast, clonidine-treatment in seizure animals preserved tissue integrity and structure. These results demonstrate that KA-induced seizures are associated with altered ECG activity and cardiac structural pathology. We suggest that pharmacological modulation of sympathetic/parasympathetic activity in status epilepticus provides a promising therapeutic approach to reduce seizure-induced cardiomyopathy.